Time-resolved spectroscopy is powerful to clarify the molecular mechanism of enzymes. Although the solution-mixing is a general technique to trigger the reaction, high sample consumption and limited time-resolution have prevented its extensive application for enzymatic reactions. To improve the time-resolution, we choose the flow-flash method with caged-compounds, where the flash can quickly release substrates. In addition, based on the approach reported by Nakashima et al. at this Society meeting (3I1034 in 2012), we are developing a microchannel flow-cell connected with pulse-synchronized syringe-pump. Only 1 nl sample volume is required to obtain a time-resolved spectrum. The latest developments of the devices will be reported in this presentation.
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C タイプヘム・銅酸素還元酵素の酸素消費活性の pH 依存性 In the aerobic respiratory chain, the heme-copper oxygen reductase (HCOR) families catalyze O 2 reduction to H 2 O coupling to proton pump. To understand energy transduction mechanism, we performed structural and functional analyses of C-type HCOR, one of subfamilies. C-type shows high O 2 affinity and transfers both substrate and pumped protons by single pathway. In this study, we analyzed O 2 consumption activity of C-type purified from Vibrio cholerae O395-N1 cells. The activity was measured by using ascorbate as electron donor and TMPD as mediator. The maximal activity was observed at pH 7.8 suggesting that proton and/or electron transfer was affected by pH. To examine the activity under physiological condition, we currently construct ascorbate/cytochrome c 4 system. The structure of the mitochondrial F-ATP synthase has been characterized by X-ray crystallography of subcomplexes and electron cryo microscopy of the detergent solubilized intact enzyme. Thus far, none of the methods used to study the structure of the F-ATP synthase has the potential to give insights into its conformational state during ATP synthesis under a proton motive force.
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分子イメージングによる代謝型グルタミン酸受容体の細胞 内動態解析
Here, we present tubes of tightly packed, membrane reconstituted bovine mitochondrial F-ATP synthases, which are suitable for structural studies by electron cryo tomography. The enclosed nature of the tubes make them ideal candidates to elucidate the structure of mitochondrial F-ATP synthase under proton motive force in synthesis mode. RND-type multi-drug efflux transporters are the major cause of multi-drug resistance of Gram-negative bacteria. They act as a tripartite complex of an exporter, membrane-fusion protein and outer membrane channel, however, the stoichiometry in the active complex has not been known. We constructed the fusion protein gene of an exporter AcrB and a membranefusion protein AcrA connected with glycine-serine repeat linker. When this AcrB-AcrA fusion protein was expressed in acrAB deletion strain of Escherichia coli, the resultant strain showed multi-drug resistance, indicating that the AcrB/AcrA stoichiometry is 1:1.
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